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Human  T  Cell  Lymphotropic  Virus  Type  I  Infection  among  Female  Sex  Workers 
in  Pcni 


Edit^rdo  Ootozzo.  JoTse  SAocheZt  Joe!  EtorallU, 
Carlot  Qirrillo,  Irving  A.  PhiUipt,  LuU  Moteyrn, 
Wtlur  Suunmf  Rfaodt  Athtor,  Emin  L.  Roggen, 
Joao  Kreiss,  Pttcr  Fict,  ud  King  K.  HolniM 


iMiltutO  Jt  Mtdicina  TrODtMl  "Altxandtr  y«t  Huttboidi."  Vm^tfUdeS 
Cojvieno  Hertaia,  VS-MokJ  Mediwl  Katorth  ln$iliiiieDtioe)itnv)i. 
end  Ct.-^iro  Antivinina  d*  Uma,  Minitiiiia  da  Salad  Cm  I*er3,  Ltntc. 
Nra;  Cww  far  AIDS  end  STD  and  Dtpartmtmt  e/Madieini 
Laberator*  Uidltlm.  end  Efidtmldei*.  Umaentiy  <f  Wajhintio 
StatrU:  InttUaitefTrepItil  MtdMna.  Aniwtr^.  Btftian 


Four  hundred  femah  *ex  workers  amnding  a  eeaiially  traaimittid  distaM  clinic  In  Luna, 
Peni.  wtra  Intirvitwad  for  demographic  infomation  and  modlcal.  contraeepttv*.  and  lexual 
practice  Wttoriei.  Cervical  OQlnirta  ware  done  for  Sdixseria  tononhedM  and  CWoinytfa  tneho- 
metU.  and  aerum  wti  Ulted  for  smibodiaa  to  htimto  immunodafldency  vinii,  human  T  cell 
lymphrrtropic  vinii  type  I  (HTLV.I),  Tftponema  patUitom,  C  traekomaili.  haiiMf  limpltx  vinu 
typa  2  (HSV-2).  and  Hatmophitui  duerevi.  The  prevalence  of  HTLV-I  increased  with  doretion  of 
prostitution  from  5.6%  (<5  yean)  to  9.3%  <3-6  y«ars)  to  15.9%  06  yearn  P  <  -O*)- ^ 
adjustment  for  duradon  of  prottitution,  reduced  rUk  of  KTLV-1  was  lignificantly  corraMed  mw 
condom  ttu  for  mora  than  half  of  all  seauil  exposures  for  >3  yaan  (odds  ratio  (ORl.  0.34;  95% 
conhdeace  Interval  [Q).  0.13-0,89).  Further  adlttiiing  for  condom  use.  HTLV  J  »«opodtmly 
wu  uiodattd  with  C.  iraehomaits  (OR.  3.7;  95%  a  1.4-13.2)  and  with  antlbo^  to  HSV.2 
(OR,  3.7;  95%  Q,  0-5-29.6).  Thus,  duration  of  prostitution,  lack  of  conalatent  condom  use,  and 
patt  Infactlon  with  C  inehemaiiiwtn  slgniftcintly  asiociated  with  HTLV-1  leropoiitivity. 


Human  T  cell  lymphotropic  virui  type !  (HTLV-I)  is  asso¬ 
ciated  with  9.  variety  of  :linical  syndromes,  includinj adult  T 
cell  leukemU/lymphoma  [1.2]  and  HTLV-associaied  hu¬ 
man  myelopaihy/tropical  spastic  paraparesis  [3].  The  vima  is 
endemic  in  southwestern  Japan  (l),  the  sculheiliern  United 
Sutes  {4].  the  Caribbean  basin  [5].  South  America  [6. 7],  and 
pans  of  AfHcn  (8).  Patterns  of  age-  and  sex-specific  preva¬ 
lence  of  HTLV-I  dJITer  from  counuy  to  country,  sufiesting 
dilTerent  dynamics  of  transmission  [9],  The  major  routes  of 
transmission  art  from  molhar  to  child  via  breast-feeding  (10. 
1 1 ).  through  blood  transfusion  ( 1 2].  and  vta  saxuil  transmis¬ 
sion  (13).  Among  Japanese  married  couples,  concordant  •«- 
ropoiitiviiy  is  much  more  common  than  expected  by  chance, 
ttanimitsion  from  man  to  woman  is  more  common  than 
from  woman  to  nun.  and  riak  factors  for  transmission  wl'Jiln 
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serolo^cally  discordant  couples  include  older  age.  high  ai... 
body  titan.’and  presence  of  anti-iax  antibody  in  the  seroposi¬ 
tive  mile  spouses  (13. 14],  In  Sooth  Ameria.  recent  infor¬ 
mation  luggeiu  that  HTlV-1  may  be  common  in  groups  at 
risk  for  sexually  ueniraittcd  diseases  (STD).  Including  hu¬ 
man  unmunodsficlency  virus  (HIV)  infection  (6.  7).  Data 
regarding  the  risk  ftctori  for  sexual  transmission  are  limited 
and  contradictory,  although  prcHminary  dau  suggest  an  anal¬ 
ogy  to  risk  filcwrs  for  sexual  tnnimiision  of  HTV  (15-17), 
The  present  Study  assasias  the  relationship  ofHTLV-I  infec¬ 
tion  to  sexual  behavior  and  demographic  varjablee  and  to 
STDs  (Including  HIV  infection)  atrrong  female  sex  workers 
(FSW)  attending  an  STD  clinic  in  Lima.  Peru. 


Methoda 

Study  population  anddeiign.  A  citsa-seaional  survey  oflb* 
epidemiology  of  HTLV-I  was  done  among  FSW  in  Lima  be¬ 
tween  October  1991  and  April  1992.  Study  participants  at¬ 
tended  the  Centro  Antivenireo  of  Lima,  an  STD  clinic  that 
providei  regular  health  cart  to  FSW .  This  cUnio  primarily  serves 
a  population  of  FSW  who  present  for  health  extminaiioni  every 
1 3  days  to  renew  Ihilr  health  registration  card  required  for  them 
to  work  within  the  legal  prostitution  syttem.  ParticipanU  were 
interviewed  for  demoguphle  Intbimaiion  and  mcdicat,  obstet¬ 
ric,  contraceptive,  sexuid  practice,  and  prottituiion  hlnoiics. 
Oenltal  examination  included  cullurw  for  /dtimria  gornwrAoea# 
and  Chlamydia  troehoMailt.  After  pretest  counteling.  30  mL  of 
venous  blood  was  obialnod  for  seroiogie  tens  for  syphilis  and 
were  later  assayed  for  antibodies  to  HIV,  HTLV-I,  C  wacAomo- 
Hi,  hatpes  simplex  virus  type  2  (HSV-2),  and  Nam^lvi 
duertyi. 


■  i 

i 


,3 


$ 


'|cr 


M.H  jf:h 


0<:i)64«4 


51  14  823404 

LW  KtG  VEDIUL  PERI’  E  COTl'ZZO 


<3003/007 


; ID  I  Wi:  1 69  (Apr;)!  HTlV-l  In  P«<m1«  Sex  Woekti*  TJ5 

I 


Laboratory  mttkodi,  HTI,V*I  ifliibodiM  wtft  deiennlncd 
by  ELISA  (Ganitlc  Syttemi,  Sutili).  and  pantiitntly  re&sUv* 
lem  ware  teuad  by  Wexern  btoi  (Cambridge  Blottcfa.  Worcip 
~  ter.  MA).  Sera  were  contidertd  poiltive  tf  tadbodiu  to  p24. 

p  1 9,  and  (p46  protcini  were  demonittited  and  inuni  ity  of  reie* 
i  itvity  to  the  pl9  band  wai  grMier  thin  that  of  the  p2i  band: 
umplet  were  clanified  u  negtilvc  if  none  of  the  diagnottie 
bands  appuivd:  any  other  bind  pattemi  were  regarded  as  inde* 
\  termlnita  (18.  19J.  Culture  auayt  Ibf  Af.  gonorrkotao  and  C. 

iroJiomailt  were  dona  u  praviously  deaertbed  (30. 3 1].  Taste  for 
^  antibodies  to  HiV  ware  done  by  EUSA  (Abbott  Labotatoncs. 
’  Abbott  P^k.  IL}  and  conilnncd  by  Waettm  blot  (Cambridge 

-  filotach)  according  to  World  Health  Orianiaatton  criteria  [IS]. 

'  Sara  were  ttiud  for  Tfepentma  peJtidum  antibody  by  the  fiuoici- 

y  cant  trepottcmal  antibody  abiorptlon  teat  (DIfeo.  Oauoit)  [22]. 

,  Tha  mtcroimmunofluotwcenc#  tiuy  (2 1  ]  was  uied  to  test  sera 
for  antlbodiat  to  C,  tracbomaii»;  antibody  tiitn  of  >  I ;  1 6  war# 
ooniidered  evidance  of  past  infbetion.  Seta  wara  tested  for  HSV« 
2  antibody  by  Weetem  blot  aitay  [23]  and  for  antibody  to  H. 
duerty*  by  ELISA  (24). 

Data  analvilt.  Univariate  analyses  were  dona  for  Hiectid 
vatiablai  using  the  ‘Ml*  dt*  Mantel-Haenuel  test  rot  linear 
trend,  and  Student's  /  tan.  Odds  nitos  (ORi)  were  used  to  esti¬ 
mate  relative  risks.  Stepwke  logistic  N|retiion  (SPSS/PC  4.01 
program;  SPSS.  Chicago)  asieisad  the  relationship  between 
HTLV*I  Jnftciion  and  talceted  risk  ftetora.  Faetors  wuh  F  <  .2 
‘  in  the  univariate  antlyiei  were  entered  into  the  modal;  variables 

wara  included  in  tha  Anal  model  ifthay  increased  signiflcaaily 
(P  a  .05)  the  predictive  power  of  the  .Tiodel.  AttOdiiion  be* 
;  twaan  current  or  pest  evidence  of  STD  end  HTLV-I  was 
adjusted  for  possible  epnfounden  using  logistic  regretaion 
.  analysis. 


Result* 

Participants  were  400  FSW  (284  registered  for  routine  peri¬ 
odic  examination  with  the  Centro  Antlvenlrco  of  the  Min¬ 
istry  of  Health  and  1 16  not  registered).  The  mean  age  was 
28.8  ±  6.4  years  (range.  18-48).  Overiil,  28  (7%)  were  con- 
Armad  seropositive  (bf  HTLV-I.  Sera  from  4  women  were 
positive  by  ELISA  iQd  indeterminate  by  Western  blot  a«»y. 
Three  of  the  4  with  indeterminati  results  hid  the  p2 1  env, 
band  and  could  be  considered  positive  according  to  the  in¬ 
vestigational  Weatam  blot  (Cambridfa  Biotech).  However, 
to  be  conservative,  ail  4  indatanninaUJ  were  excluded  froffl 
Atnher  analysis,  u  further  research  experience  will  be  neces¬ 
sary  to  determine  the  specificity  and  sensitivity  of  these  crile- 
tta  [25). 

The  prevalences  by  culture  were  7.5%  fbr  M  gonorrhoea* 
(30/390)  and  1 3.8%  for  C  tnehomatis  (55/398).  The  ovcrell 
leroprcvateneei  of  antibodies  were  as  follows;  T.  pallidum. 
19*  (76/400);  C  iraehomans.  55.8*  (223/400):  HSV-2, 
82.2*  (328/399):  and  H.  duertyi.  27*  ( 1 08/400), 

Table  1  comperes  the  HTLV*I  seropositive  and  -negative 
groups  for  selected  demographic  and  medical  histoiy  vari¬ 
ables  Increasing  age  and  decraasing  education  lavel  ectre- 


TaUa  } .  Univariate  aitaiyiis  of  the  ttlatlonihip  of  secodamofra' 
phic  and  medical  Mstoiy  chanctehttlet  to  HTLV-l  inrsetion 
among  fbmals  sax  workara  (FSW)  ia  Uma. _ 


Nol  peittlvr  lAr 
HTLV4/iotal  (%) 

Oddi  ratio 
(95%  O) 

Aa»<yttn)** 

<21 

Q/I7 

2l-2i 

J/107  (M) 

1.0 

24- JO 

9/130 (7, S) 

3.1  (l,M.6)» 

>)l 

14/131(12.2) 

6.5(3.9-14.1)* 

lauMtlM*’ 

ElSIMnuiy 

7/29 (11.9) 

!  0 

Highidioei 

19/2)8  (1.0) 

0.6(0.)-t.)) 

UAivanity/uehnicsl 

2/97(2.1) 

o.2(0.:-o.*) 

Mailul  luiu* 

Slajl* 

12/313(5.6) 

1.0 

Cohabltant/em  mtirSad 

16/112  (I.S) 

(.6(0.7-))) 

PisM  of  binh 

Ceatl 

17/296(5.7) 

l.tl 

Hlglllandi 

6/54(11.1) 

2  1(04-5.1) 

fim|le 

4/45(1.9) 

1  S  (0.4-).}) 

Oseupiiiofl  other  than  FSW 

Ho 

20/249(7,7) 

1.0 

Yt* 

8/144(5.6) 

07(0,3-1.6) 

aioo4  mniAiuen 

Se 

23/346(6.6) 

I.O 

Y« 

5/47(10  6) 

1.7  (0.6-4.9‘. 

Fropbylgcils  paniciliin  inJetBoat* 

No 

12/263  (4.9) 

(.0 

Ya 

16/152(10.)} 

2.3(1.0-4  9) 

Hinory  ofiyphiiii 

No 

32/)44  (6.4) 

t.O 

Ym 

6/45(1)3) 

23(0.9-5.9) 

Wiury  of  goiuMOSul  inftoXon 

No 

11/319(6.7) 

10 

Yn 

10/119(8  4) 

t.)(a4-2f) 

NOTE.  Cl.  aanlUincs  inwvaL 

•  r*  t*i»:  ^  <  .OS. 

•  ManlW  Kaaninl  tot  for  linear  trsn4:  f  <  .OS. 

•  KefitrerK*  lawfoiy;  FSW  <26  yian  oW. 


iated  ligAi/icantly  with  incmiiing  prevalence  of  HTLV-,'  anti¬ 
bodies.  Women  who  ever  received  prophylactic  pcniciilln  G 
benzathine  injections  (frequently  used  in  Peru  to  prevent  or 
ebort  syphilis  among  FSW)  had  a  higher  prevalence  of 
HTLV-1  antibodies  than  other  women  (F  <  .05).  HTLV-i 
sf ropoiitivity  was  present  In  6  ( 1 3.3*)  of  45  women  who  had 
a  hisiQiy  of  syphilis,  compared  with  22  (6.4*)  of  344  who  did 
not  report  a  history  of  sy^tiis  (F  - .  1 2).  Marital  suius.  place 
ofbiTth,  occupation  oihsr  than  proititution.  history  of  blood 
transfusion,  hlstoiy  of  gonococcal  iniVetion.  and  history  of 
uttoot  or  acupuncture  were  not  significantly  associated  with 
HTLV-I,  None  of  the  400  women  acknowledged  ever  having 
used  Iniravenoui  drugs. 

Univariate  analyses  of  sexual  behavior  and  details  of  tha 
pnctict  of  prostitution  in  relation  to  HTLV4  infaeiion  are 
shown  in  table  2.  Tima  werkiag  aa  an  FSW  and  condom  u»e 
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Ttilit  2.  Univirut*  tnitysis  of  iht  relkiionthip  of  wxuaI  behav¬ 
ior  tM  pncticc  cr  prostitution  ctoncuriitici  to  KTLV*i  infection 
among  female  tex  workers  (fSW)  In  Limu. 


No.  poaiiivt  tor 
HTLV.l/toUI  (») 

Odda  ratio 
(95*  Cl) 

A(*  at  Sm  Kiuai  inirreoune 

>lt 

2/71(2.*) 

1.0 

14-tS 

22./39I  (7.6) 

2.1  (0.7-25.3) 

<14 

1/31(9.7) 

3.7  (0.4-45.1) 

Y«n  uorkini  ii  fsw-' 

<3 

1/325(3.6) 

1.0 

J-5 

10/10*  (9.3) 

2.*(l.0-«.0) 

IC/63(15  9) 

S,1(I.(-1S.I) 

Clienti/Cav 

<6 

l9/2*«(6.6) 

t.o 

6-10 

7/12  (E  5) 

1.3(0.5-3  4) 

>|l 

2/20(100) 

1.4  <0. 2-7.4) 

Repnemi  FSW’ 

No 

»/1 16  (6.9) 

1.0 

Yfi 

20/2*0(7.1) 

J.O  (0. 4-2.7) 

Soeiotcoaorair  ttaiui  of  tlx  clieni 

High 

S/t43(5.t) 

1.0 

MaCluRi 

#/l!0(7,3) 

1.1(0.5-3  9) 

Uw 

11/110(9.2) 

1,7  (06-4.7) 

Evar  work  oui  of  Lima 

No 

21/312(6.7) 

1.0 

Ye» 

7/»3(l.a) 

1.3  (0.5-3. 1) 

Altchol  Mfora  tax  last  year 

No 

15/21*  (6.9) 

1.0 

<lt  of  ikH  lima 

9/ <24  (7.1) 

1.1  (0.4-2.7) 

»nof<ha  lima 

4/49  (*.3) 

1,2  (0.3-4, 0) 

Onia  hifort  m 

No 

23/337  (6.*) 

1.0 

Ye> 

5/51(9.*) 

1  3(0  5-4.1) 

Sea  Curing  meoiet 

No 

I0/1I3(S.«) 

1.0 

«n  of  ihc  ume 

13/227  (5.7) 

0.6(03-1  6) 

oftba  lin-.a 

5/95(9.:) 

I.C((C-3-3.S) 

Anal  tax 

No 

n/:72(6  4) 

1.0 

Saldom 

10/153  (6  6) 

I.0(0.4-2.7) 

Mara  oficn 

7/66(10.6} 

I.7(C.6-5.!) 

PrfomaC  oral  tax 

No 

)/*3  (.».6) 

1,0 

Y« 

35/307  (4.1) 

2.4  (0. 7-1.0) 

Evar  vw  oral  aoniricepUvat* 
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Duration  of  Prostitution  in  Yatrs 

Figare  I.  Seroprtviience  of  HTLV.I  according  to  duration  of 
piMtiiution  and  condom  uh. 

more  than  half  of  the  time  fbr  >3  ycare  or  tor  the  full  dura¬ 
tion  of  prostitution  if  <3  year*  were  ligniflcantly  auociatcd 
with  antibodies  to  HTLV-I.  There  was  also  a  trend  toward  an 
aasociation  ofKTLV.l  with  hiatoiy  of  oral  conuracepiive  use 
(OR.  2.7:  9551  confidence  Interval  [CTj.  0.9-7.9;  P  -  .06). 
The  mean  number  of  clients  per  day  and  type  of  sexual  activ¬ 
ity  (e.g..  sex  during  menses,  rec^tive  anal  sex.  and 
mance  of  oral  sex)  were  not  lignificontly  assodaied  with 
HTLV-1  iiroposllivity. 

The  relationihljn  between  HTLV-I  and  all  ihcton  signifi¬ 
cant  in  the  univariate  anaJyiM  were  further  assessed  by  sup- 
wise  logistic  regTiiiion  analyaia.  In  addition,  a  multiplicative 
interaction  between  age  and  duration  of  work  as  ao  KW  wei 
used  as  a  variable.  The  use  ofeondomt  more  than  halforthc 
time  for  >3  years  or  for  the  full  duration  of  prostitution  and 
duration  of  prostitution  entered  the  model.  After  these  vari¬ 
ables  entered  the  model,  the  other  potential  demographic 
and  behavioral  variables  were  no  longer  associated  with 
HTLV-I  infection.  Th«  above  variable  for  condom  uia  was 
indapendenily  associated  with  HTLV-1.  even  after  adjusting 
fbf  lime  working  as  an  FSW  (OR,  0.34;  95%  Cl.  0. 1 3-0.89;  P 
<  .05).  The  relationship  of  HTLV-1  aeroprevalence  to  con¬ 
dom  use  for  each  stratum  of  duration  of  prostitution  is  shown 
in  figure  1.  Rgure  I  luggeitt  an  iineraction  betwean  the 
amount  of  condom  uia  and  duration  of  prostitution  as  pre¬ 
dictors  of  the  pcTcanugs  HTLV-1  positive.  Adding  an  inter¬ 
action  term  to  the  model  with  both  main  eftecu  alio  luggnu 
this  poMlbility  (^  ■  .1  i).  In  a  aiepwiia  run  with  varirtrfa 
significant  in  the  univariare  analyais  (iactudlng  both  main 
ellkcu)  and  tha  inieiaction  .term,  the  interaction  term  was 
the  flm  term  to  enter  the  model  (f*  "  .004).  followed  by 
condom  use  {P  “  .02):  no  other  va^blei  entered. 

The  association  of  HTLV-I  to  current  and  past  STDs  were 
next  examined  by  univariate  analyses.  HTLV-I  uropositivity 
was  fbund  in  6  (1 1.1%)  of  54  with  and  In  21  (6.2%)  of  340 
without  currant  chlamydial  infection  (OR.  1.9t  93%  Cl.  0.6- 
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5.2;  ^  «  .18)  and  in  0  of  29  with  and  27  (7.41)  of  364 
without  gonorrhea  {P  *  .2). 

The  reUlionships  between  aerologic  evidence  of  STD*  and 
HTLV-t  are  Jhown  in  uble  3.  Part  infection  with  C.  trccho- 
matli  ind  HSV-2  were  luongiy  aijociaied  with  HTLV*I  scro* 
pojitiviiy.  Only  3  of 400  women  were  HlV-l-poiidve.  none 
of  whom  had  HTLV*1  infection. 

Finally,  the  relailonjhlp  of  terologic  evidence  of  STD  to 
HTLV-I  leropotiUvity  was  auewed  by  logistic  refreaiion 
anaiyiii.  adjusting  for  time  working  a*  an  fSNV  and  condom 
use.  ThU  analysis  showed  that  C  trachomaitt  antibody  re- 
miined  ligniUcantly  aiioclated  with  HTLV*1  (table  3).  The 
OR  for  antibody  to  HTLV*I  with  antibody  to  HSV-2  wa*  alio 
increued  (OR  3.7).  but  this  atiociation  was  not  ttatiiticslly 
signihcani. 

Oiscusaioo 

This  study  showed  that  HTLV*l  w*i  prevalent  among 
FSW  in  Lima  during  1992  and  wa*  nine  ilmei  more  preva¬ 
lent  thin  HIV.  The  auociatlon  of  HTLV-I  inftaxion  with 
duration  ofprortilution  and  lack  of  condom  use  suggests  that 
HTLV-I  Is  acquired  sexually  in  this  population  and  that  con¬ 
dom  use  Is  protective.  The  interaction  etfba  between  con¬ 
dom  use  and  duration  of  prostitution  U  also  consiitcni  with 
the  penisteni  effect  of  condom  me. 

Even  after  adjustment  fhr  duration  of  prostitution  and 
condom  use.  HTLV-i  Infection  was  significantly  aisocisted 
with  serologic  evidence  of  past  infection  with  C  trachomatis 
and  not  significantly  with  scrologiG  evidence  of  HSV-2  Infec¬ 
tion.  It  is  not  clear  why  aniib^ci  to  C.  trachomatis  and 
H6V.2  were  aiMciated  with  incrtaied  OR*  ft?r  HTLV-I  in 
the  adjusted  analyse*,  while  antibodies  to  T.  pallidum  and//. 
ducreyi  were  not  associated.  The  strolo  jy  test  for  H.  duenyi 
antibody  Is  experimental  and  may  have  been  relatively  non- 
ipeciftc  in  thii  population,  For  syphilis,  the  frequency  of  ex¬ 


amination  may  aciutUy  shorten  the  duration  of  infection, 
thereby  decreasing  or  eiiniinaUng  the  role  of  this  exposure  aa 
a  risk  fretor.  Of  ooune.  it  remaiot  possible  that  exposurea  to 
C.  trachomatis  and  HSV-2  were  only  markers  for  lexual  ex¬ 
posure  to  HTLV-I.  rather  than  irua  risk  iketots,  datplte  ef- 
fbm  to  adjust  fbr  duration  of  ptoscitutiOQ  as  a  possible  con- 
Ibunder  and  despite  evidence  that  number  of  sexual 
exposures  wu  not  a  risk  (ketor. 

There  (lau  suggast  that  genital  chlamydial  inaction  and 
genital  herpes  may  be  risk  factors  fbr  sexual  tiusmissioQ  of 
HTLV-I.  u  baa  bean  reported  fbr  sexual  iransmiitlon  of 
HlV.  Previous  rtudlas  involving  lex  workers  in  the  United 
Sum  [26]  and  Peni  [27]  also  have  fbuod  that  the  duration  of 
proitiiuiion  was  related  to  KTLV-I  snoposltivity.  Lack  of 
condom  ure  and  serologic  evidence  of  prior  HSV-2  or  chla¬ 
mydial  infection  were  not  euumined  as  risk  faotori  for 
KlXV.l  infection  in  (boM  two  studies.  However,  other  stud¬ 
ies  have  suggested  aitocUtioDs  of  HTLV-I  Infretion  with 
lypbllls  [  1 9, 27. 28]  and  HSV-2  1 1 6. 29].  Lack  of  a  satislhc- 
(ory  serologic  test  for  past  gonococcal  infoction  precluded  an 
analysis  of  prior  gonorrhu  u  a  risk  Iketor  for  HTLV-I  infec¬ 
tion. 

The  prevaience  of  HTLV-I  aeaong  FSW  in  Lima  waa  lower 
than  that  among  FSW  during  1 988  In  Cailao  (25%).  the  han 
bor  of  Lima  [27].  However,  the  woman  in  our  study  were 
younger  (28.8  x  6.4  vs.  33.8  x  8.2  years),  had  worked  aa 
prottllutll  for  fewtr  yean  (3.S  ±  4.0  v*.  8.8 1 6.7),  and  had 
had  fewar  clients  per  month  (59  4: 79  vs.  2 1 4  ±  1 38)  than  the 
women  in  Ctllao.  Therefore,  diShrenees  in  total  number  of 
exposures  may  account  for  the  difforenee  in  the  prevalence 
between  the  two  populations. 

As  rtponed  for  othtr  KTLV-l-eodatnic  populations,  the 
prtvaience  of  antibodies  ineraasad  with  age.  Explanations 
previously  poetulstad  included  a  possible  cohort  cITcci  (i.e., 
the  probability  of  expoiurt  in  past  yean  may  have  Nan 
greater  than  in  recent  years).  Hosvever,  in  the  multivariau 
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tnaJyili.  neither  aje  nor  (he  imerACtion  beMeen  ige  and 
duration  of  prosUtution  had  a  significant  influence  on  the 
model,  indicating  thit  the  duration  of  exposure  as  an  PSW 
and  laclc  of  condom  use.  independent  ofige.  were  the  impor- 
unt  coireletes  for  ihe  acquiiition  of  HTLV-l. 

Sexual  behavior  risk  facton  have  been  implicated  in  other 
crcK-seetlonal  studies  of  HTLV-i  mfkction.  Number  of  tex 
partners  hat  been  associated  with  HTLV-1  acropositivity  in 
Jamaica  ^5].  Trinidad  [17].  and  the  United  Sutes  [26].  In 
the  preaent  study,  an  iisociAiion  waa  not  obterved,  perhaps 
because  of  the  targe  and  highly  variable  number  of  clients 
end  because  our  estimate  of  the  number  ofrecen  t  clients  may 
not  have  reflected  the  tout  number  of  lifetime  exposures. 

C  treehomaiiK  prrxluces ar  intense  subej^ihelial  mononu- 
clear  cell  tnflammatc^  response  in  the  cervix  and  e^hthclial 
microulcerationt  This  mucos&l  disniption  and  inflammi* 
tion  could  facilitate  HTLV>1  tranamission  in  a  manner  analo* 
gous  to  that  prepavd  fbr  the  effect  of  cervical  chle.mydial 
infection  on  H1V>|  transmission  In  Aflrica  [20.  31).  Altema* 
lively,  chlamydial  urethriiii  might  rendara  man  with  HTLV- 
I  inflKtion  more  infectious  and  more  likely  to  transmit 
HTLV«1  to  ■  woman  (along  with  chlamydia). 

Although  oral  contraceptive  use  wai  associated  with 
HTLV-I  infflciion  by  univariate  analysis,  the  aasoclattop  was 
not  lupponed  by  the  multivariau  model.  Nonetheless,  oral 
contraceptive  uie  Increases  the  age-tpecifle  prevalence  of 
cervical  ectopy,  end  cervical  ectopy  may  increa.se  a  woman’s 
risk  of  acquiring  HIV  (32).  Two  prospective  studies  in  Nai* 
robi  (bund  an  association  of  oral  conuaccplive  pill  use  with 
risk  ofHI V  infection  (30, 33].  while  other  studies  have  found 
no  such  association  [34.  35],  leaving  the  question  unre¬ 
solved.  The  relationship  of  cervical  ectopy  to  risk  of  acquisi’ 
lion  of  HTLV-I  should  be  examined  (brtfaer. 

Parenteral  irinsmiaslon  dots  not  appitr  10  be  a  major 
route  of  acquisition  of  HTLV*I  among  RW  In  Lima.  Blood 
transfusion  has  not  been  uiociated  with  HTLV-1  in  this  pop¬ 
ulation.  and  parenteral  drug  use  Is  uncommon  in  Pens.  How¬ 
ever.  needles  and  syringes  ere  commonly  rrused  in  Pens,  and 
prophylactic  Injections  of  penicillin  ore  commonly  given  to 
PSW.  This  could  be  a  risk  ftetor  for  HTIV-I  transmusion  If 
the  needles  and  syringes  are  improperly  sierilUcd  befete 
rcuia.  However,  in  the  multivariate  analysis  model,  history 
of  penldlttn  prophylaxis  did  not  remain  aiiodated  with 
HTLV-I  infection. 

Wherees  perinaui  trensmisiion  of  KTLV-I  or  traritmis- 
Sion  through  breast-feeding  from  mother  to  child  eppear  to 
be  common  in  HTLV-I-endemic  areas  of  Japan,  these  ap¬ 
pear  to  be  unoommen  among  FSW  ui  Peru,  since  the  preva¬ 
lence  of  inflection  w'at  very  low  for  those  just  beginning  to 
work  u  FSW 

Our  study  ii  subject  to  several  Imitaiioni.  One  was  the 
inability  to  extrapolate  to  the  entire  population  of  FSW  of 
Lima:  our  ample  was  biased  toward  RW  who  attended  the 
STD  clinic  reeulerly  to  renew  their  registration  status  and 


who  probably  had  beiiewhan-average  aecea  to  health  care 
and  STD  treatment  than  did  the  FSW  population  as  a  whole. 
Furthermore,  our  crou-secdonal  study  design  did  not  defini¬ 
tively  exclude  cohort  efftcis  end  could  not  directly  Infer  inci¬ 
dence  rates  for  HTLV-I  infection.  Punher.  the  aoai<^- 
Uonal  design  did  not  permit  aneilment  of  the  timporal 
rtlailonshlp  of  other  STDs  to  ccquisition  ofHTLV-1  or  more 
quanutetive  assessment  of  the  protective  effect  cf  regular 
condom  use  against  HTI.V-I  inflmion.  In  addition,  becouit 
other  oonflfmaioty  teats  could  not  be  done  on  women  posi¬ 
tive  fbr  HTLV-I  by  EUSA  end  negative  or  indeterminate  by 
Western  blot.  1  small  mlsciasalAcation  bias  oould  have  oc¬ 
curred.  Noneihelcu.  the  results  of  this  study  can  serve  »  a 
guide  for  future  prospective  studies  to  ftinher  define  risk  Vic¬ 
tors  for  HTLV-I  transmission  and  to  bmcis  the  elTectivenesi 
of  condom  use  for  prevention  of  HTLV-1  Infection. 

In  summary,  this  study  demonstrated  that  HTLV-I  infec¬ 
tion  it  common  emong  FSW  in  Lima,  that  other  STDs  may 
increase  risk  of  sexual  acquisition  of  HTLV-1,  and  that  con¬ 
dom  use  may  be  protective.  The  high  prevalence  of  HTLV-l 
in  older  FSW  is  quite  disconcerting,  and  surveys  of  other 
high-risk  populations  in  Latin  American  are  warranted.  The 
Significance  of  high  reies  of  HTLV-1  among  FSW  remains  10 
be  defined.  The  risk  of  tranimlttion  to  clients  end  (he  risk  of 
venkal  transmiirion  has  not  yet  been  Studied  in  this  popula¬ 
tion.  What  it  the  level  ofinfectiouineaet  various  timttafter 
acquisition  of  HTLV-I?  Does  the  high  riik  of  other  STDs 
make  FSW  particularly  likely  to  transmit  HTLV-l?  What  is 
the  risk  of  sequelae  following  adult  acquisition  of  HTLV-I? 
Finally,  what  is  the  influence  of  HTLV-l  on  coexisting  HIV 
inftetion  in  high-risk  populations?  Although  these  quetdoni 
remain  to  bt  answered,  there  is  reason  to  be  ooneemed  that 
HTLV-1  infection  miy  be  on  STD  of  major  imporunce.  at 
least  in  this  region 
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